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mm^} mmm 

[«#^4] mm.%mmmt^> 'ptj^<iL^^m%-7 7^^'^^mh-t^m^ 

o 
o 



1 
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[0 0 0 1] 

m%mn<Dmi^tm. Rxf7'n>(7.m^-^m 

[0 0 0 2] 

(*«isii^) . m^m^m^m^m^t^t^^<Dvv!f 

[0 0 0 3] 

R = K • X/N. A. (1) 

DOF= (N. A. ) ^ (2) 

[0 0 0 4] 

->^iiii$:J;y/h$<i-Sfe«)lC, (a) itM^I5CK?:/jNS<-rs, (b) N. 
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[0 0 0 5] 

ggPlScN. A. (1) *^^^a)'la;6*:^^v^i$if|g#i;R^/J^$ <T' 

[0 0 0 6] 

:R X, $ < f -5 r ^ -e^ -5 „ 
[0 0 0 7] 

2 4 8 nm) $:ai:^J-r<5 K r F:ii:^^W-if ^r^fe^ili--^ K r F 3i;3p U — 
if - X7^'yA°:6^5E?^i:^U^-o^eo m&X\t'^h\zmM^(0%milVX A t F 
aidr^>Vlx-if (?^^;R 1 9 3 n m) $:^ffl~r -SS^felgS^M^A^st*?) ^tlT 

[0 0 0 8] 

T ^ M -r -5 ^ a a ^ T V ^ s „ 

[0 0 0 9] 
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[0 0 10] 

'^A<Dmmiz;&t^-DxnmzmmmyT^A^m<^tiztji^i3\ zLCDt^izm 
m^yy^ 7iizm^t^imm^j^m:^\^(Df^i]m0n^iz j: o t. mmm yr^ 

[0 0 11] 

[0 0 12] 
[0 0 13] 
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[0 0 14] 

^^ytmm^mu (175) ^^3!^. xm^-kmrn-t^^^mm^ (1 e 7) 

[0 0 15] 
[0 0 16] 

:^mm(Dybmmm.xit. mm%m?!&m^uk. yt^mm-r^zirii. mm^r 
<Dmmicm'}^tir:L^^^y \^tkm't^9tyT^A (175) ii-r^mj^iL-t^ 

[0 0 17] 
[0 0 18] 

^tc. ItffH^itilflfl*^. <i^t£< t^mmytyr>(^i-kmir^^^ (1 7 6) 
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[0 0 19] 

^l^(Di^Um^^'^^ (1 8 3, 1 8 6, 1 8 7. 1 9 3, 1 9 6) ^^tiM 

■m^hztif^X'^^. m-'&m^Kit. ^mm^^'^^iz., :)y;ftipi»^»fai 

So 

[0 0 2 0] 
[0 0 2 1] 

/h-^tj:m¥b%^^^m<D^MmuK2:-ox^&t^:iinz^^}. m^(D^\^mm. 

[0 0 2 2] 

£tJM 5:^^^^ < S :i i: "Tig ^ S c 
[0 0 2 3] 

:^nm(Dm^mn(Dm^ismt. m^^^. yt^^^ift-Lxmrnzm^Lxm 
^(DA'Si- y i:m^-t^m^mw:<om^:^mizi5\>^x. mm^^^o^^omm 
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[0 0 2 4] 

[0 0 2 5] 
[|g^(D^Sg(D?^M] 

[0 0 2 6] 
[0 0 2 7] 

tusB^^^^S 1 6 Mx.«. 9 3 nm (A r FX:^S/-r Iz-if^tlS 

Itm-^M) <Z)^^/^Vl/X3fe, ^^V^^M^1 5 7 nm ( Fg 3^ ill^i^l^ 

[0 0 2 8] 
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6 it. %m^i 6 A, i/-ifM^sai 6B, Ax^^mmmmmi ecm^^/u 

[0 0 2 9] 

Itfia)^^^ 1 6 Aii, /'^JVT.^t^^^ 16 0, yti^mm l e l , 1 
63, tf-A^->$?^^] 6 4^7mjg-t^;i.l 6 5^»^^T-^Bfe^;nTV^a■ 
[0 0 3 0] 

lafiHA;i/7>3^^&§|J 1 6 0 li, U-ii^«16 0A, 3t Ttj B S 1 , BS 

2, 3feT-ryi/-^ 1 6 0B^t)^3^|eOT^i:bT<Z)«^3t^^MII TE 
OMj i:VNe») 16 0C^5:Wr5o 35:33, I/— !f31£?^ 1 6 0 A*^^^g*^^^ 
1 6 3 tl?©^©«-S^^{±, )t7T-f/1^fCj:oT^^6?flC^^;$4xTVA2>„ 
[0 0 3 1] 

mmiy—^ytmi Q 0 AtLXit. :izxit. #-M«^i6l^-if, 
Umm^l. 54 4 ^im, mmmiO ^cWffl:^JJ ilV^^) 2 0mW®I 

nGaAsP, D F B4^##:^-WMV^pJ4^TV^So J[^TlCfeV>Ttt, 1/— !f 
3t^l 6 OASriil: rDFB^|^^ftl/-if 1 6 0 Aj t^l^S%(Dtt^. 
[0 0 3 2] 

S#:|^{CJKM$tlTV%-5„ DFB^^#l/-if 1 6 0 AiC#^ 

y, !f0J1ll^gl 6B;b^-e®ia^$:M^1--5ri:{Cj;y^igM;R*^M1^ 
[0 0 3 3] 

IJflH^:«J^y^7B S 1, BS2i:LTIi, jgii^*"^ 9 7 %3g^(D%)0;^)^Mv^ b 
tlTV^S, DFB^{^^fi|cl/— tJ'l 6 0 A*>e>©l/-if3^tt, %flVZf 
7B S llCj:oT2o{C:S'II^$n, ^©9 7 %g||:ft^^Jc^CD3l6;!j y B S 2 (C 
|nI:*^oT5i«i, 3%@^*^tf-i.^-^il«l 6 4lCAI*-t-5o tfe, %ij 
V^'^BS 2\ZKMVfz.V-'fmt%iJVZr'y'QS 2\Zii^X^m-^ti. ^©9 
7 %^S*Vj^^®)^r^ y I/- :Jr 1 6 0 B tCI^ljb^o Tii^J^i, U 3 A^PRJtX 
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[0 0 3 4] 
[0 0 3 5] 

^ 1 6 OBlC<fcy> lCjgStSDFB^^#l/-if 1 6 OACD 

[0 0 3 6] 

tffffiEOMl 6 oat. %r^VV--'^ l 6 OB^mM\.f=.\y—^% (CW3t 
(*M3t) ) ^7-^)\^y^%\Z.^^-t^t=.^0)%<O15%^. EOMl 6 0 CilbTii 

mMM^MH) 7b^mv^^tlTV^-5o EOM16 0Ctt, 3t»W^ei6C*^^ 

Ml 6 0ClCj:UDFB^##:l/'-if 1 6 0 A-^^ig^ tilt ^-if3fe:6V^;i/ 
Ins, i^UjgbM?Siil 0 0 kH z 1 0 iti s ) ®>^\°;iy::^3^lC^ 

Mi-'Sc ^UjgbMM^li. >^T-r AJfiPS^lCfei-JSASE (Amplified 

Spontaneous Emission, 0^^iitffi3t) 7 XcZ)i^#S:^$ffT*^ ^ tl-S 

o 

[0 0 3 7] 

;&i3, EOMl 6 OC^CDMS/E^DFB^#f*il/-if 1 6 0 A^<0^^« 
, m^JtSrl^Ui-rsr^y^j^T'^So EOMI e 0C(D«^$:M 

ihJ&ifS:<J:yffi#ic®i^-r<5:i^*'^Rrig{c:^So t.f=.. eomi e OClCf^^T 

, (AOM) $:MV>'5Z:ht)BrilT'feSo 
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[0 0 3 8] 

IrffB^ifipl^ 1 6 lii. E OM 1 6 0 Cti^^0;-^)l7.^^mmir^%(DX\ M 

3K^^ii^^oiz. EOMi e 0 ci}^^<DA)]y7.^^mmmizMMmzm*)^ 

nx^m imx\t. 1 2 8^m) t^^^mn^i est. mcD^i^m^tvx 
<DyT^Ai$mmi 6 1 f^t/vX'mm-^tix\>^^. 

[0 0 3 0] : : 

m^^i^myy^Al 7 blzm^t^m&'^Wi^mitmU (wavelength Divis 
ion Multiplexer:WDM) 1 7 9 5:^iATVAS„ ^UT, ifiPIM^ A' 1 7 5 
S.OTDM 17 9 Itmm 17 6 {CJl5tM$4lTVAS„ 
[0 0 4 0] 

iuiSitit(sM:7 7-f Ai 7 5tt, yit7.yjL^ hiS^T^^^UtV. nrt^^ 
y\^^^L. HTlCEr, ^-5V\liE r ilY b i:®2S<Z)>r:t>*^lgmE^CK- 
. '^M(Dt/ViJ:iSyy%y7>(A^ U^blS^MT'E r^(D^±m5hm^ K-:;^-t 
S r t *^ t , 1^- CD 5^ft iPs$ I: # 6 1 4?) ^c^g^il ^ :7 r >f ^i^tf^'^mo t/V:^^ 

>f:0^®«*j^ffi \z^m^t\.t=.%m^<ovm\zmm^y r ^ f^i 75^ 

[0 0 4 1] 

eil±©j:e>lCiim$tl7^:77-rAJi«@^l 6 7^Cl3V^T> ii[l|i«7T>rAl 7 
5tC, 1 7 8 3&^^^Ufe3K>:;^)^*^WDMl 7 9 $::;M/T^ 

^$*lfe:KMT% WDMl 7 9 $::^bTAVl/>^.5fe7b^AlfbJtiI(|^:7T>f Al 7 5 



1 0 
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[0 0 4 2] 

SL*^^Z:-g)BHii$:^«?)SMS(^l oT'^S^-^^^ffJ^^^ (Raman Gain 

[0 0 4 3] 

[0 0 4 4] 
[0 0 4 5] 

*fc> iifiPiM^fc^T^ Ai 7 5*^ie^^/tic^tg$tiTfey, mt^mm 
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[0 0 4 6] 

mBWsl&^^m^U-^l 7 Sit. DFB4^^#:b— If 1 6 0 AtCfelt^^ffi 
?S*i:ytjMv^M:R mK.\f. 9 8 0nm) <D%^^^y:f^tLX^&t^o :i 
(D/K>:/)fe*^WDMl 7 9 ^/rbTittSM^T^fAl 7 5(C#^^$tl> ^^TliCj: 

^ ^oi z . i i^M^^f?Ki^— 1 7 8tf . ^mmn^n^ fir,tr4:oTtm^^, 

[0 0 4 7] 

[0 0 4 8] 
[0 0 4 9] 

tl> 7 2©ffi:^Jfi^75)^3^»OT^fil 6Ciz^.m^ti^^oiz 

0*V^T^^^:R^ml§l 6 3{C:fel^S)^^^&=E-^L, 1 6 3J!)^^®3fc 

7>r-FAyirf!l^bTVNS. 
[0 0 5 0] 

$tL5fc&, ^^r-r/^^itipmi 6 7r4(cMot:fe#*^*^*^-5;ii:A^3&<^fti: 



ailE#2 000-3080949 



iRF2000— 153320 



[0 0 5 1] 

-t^^MT ^lLn\:>m ±W.^ (l O S nm) j^^56£t--r 5 n 

[0 0 5 2] 

»^V^T?^A^m#l 6 3(Z)^«£M^C^V^Tm^l|■t^o 04 jCli, ^tiffl 

gPl 6 l*^&|^m^tt•5?S;Rl. 5 4 4 Am(7)a2^?^^?:, 

9 3 nm®^^3t^^^-r-&«^M^^-^o 
[0 0 5 3] 

04 C?)^gS^i^^ 16 3 T'{i, l . 5 4 4 m) ^ 2^M iW.^ 

7 7 2 nm) -^3^2g^ 5 1 5 nm) -^4-^^^ iM^Z 8 6 nm) -»7'^?S 

(?g;R2 2 1 nm) ^8^?^ 9 3 nm) <D]IpJCtg^:R^g|A^ff *>tVSo 

[0 0 5 4] 

Zl4xS:35tC#i^-r-Si:, ^ifipi^l 6 1 jb^&ffi±$tlS?g;Rl. 5 4 4 a m ( 

o#^^?^)^^^^i 8 3 ^M^mz.^ 2.i[k-mm^%^izii<'}m^m.o^mwMii(o(D 

2#. t-3&t)t>M?SiS[2co (^S;Rlj;l/2(Z)7 7 2 nm) © 2 ^MA^^^f -So 
[0 0 5 5] 

Z:0 1^@®#m?^3l6^M^l 8 3^LT. LiBgOg (LBO) M^*^MV^ 

^ti, «2fi:t^s: 2^^^icM«^mt-s7^«)(Z)&=mM'^{c L B om^(Dum.mm\z 

ii^lSWi. NCPM (Non-Critical Phase Matching) *^^M$tl-&o NCPM 
;&^^;t^ig^e&^T'2^M^®^^S:■5r|g^cL, 2^Ml±Walk-off ic 

[ 0 0 5_6 ] 
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8 3tmMiyt=.m^mtf}^^mMt^^&lZ^^) (M:S5 l Snm) 

o 

[0 0 5 7] 

^D>f - ^^-1 9 3$:iloT4^S(Z)#||?^3^^^^1 9 ^\ZKMt^o 

yxi 8 8^m^xs&.n(D^Wimyt^^^i 8 9\zxm-t^. 

[0 0 5 8] 

ti-ric^® L B o^m^mmt^t t^iz. 2 L B om^x 2 
mmn&iz^ijAiB^ mm 8 6nm) ic^m^nso ^nm^^^Bi s 9 

-f ^n-f • 1 9 6TMMSnT5^SO#^J^3^^M^l 9 81ZAM 

•tSc ^-f ^n-f • 55- 1 9 lT'RlifStlfc4^?g^li, 

1 9 2$:3ioT^>f ^D-f ^y^ -55-19 3lC^L^ Z.z:X^^ ^ U-^ y ^ ■ 

5 5-18 7x^M-^^r:^8^mtnm\z^f^-^nx4:mn(D4¥W^m%^^^i 

9 5tCAIif-r'5c 

[0 0 5 9] 

4 ^ B (D^^im%^^^ 1 9 5 i: L T ti. IS - B_a B g O ^ ( B BO^) 
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v^e3tl, 3mmt.4mmt.i)^^mMmm^i^^v (M;S22inm) -km 

[0 0 6 0] 

i:}()^e>5FnM?t#g^fCj: y 8-^^ 9 3 nm) ^m^o ±SB«^tCfeVNT. 

7 ^ii^^^m B B 19 5, Rna mmm^m l b om^ 1 9 s cD*^t> y tc 

. C s L i BgOjQ (CLB O) ^^feSV>liL igB^O 7 (LB4)M^$:m 
[0 0 6 1] 

^WsX:&^o 3titiPi^l 6 l:^)^e>l^m^4^S^^^:Sl. 5 7 /t m®^:*:!^ 

•t? $> 1 5 7 n m (7)^^316 5:^^ -t -5 3 ^ IC b T % i: V>„ 
[0 0 6 2] 

02icMy> tiffHbf-A^:^^*|=ifi 6 4 li, mfli^r :/y - • ai^ 

□ > (Fabry-Perot etalon : JgiT, Toi^n^^^j ^:=bV^e)) 2StrJ^:7 h i$f>r 

frjMi^gi 6 Btc#t^$ti-So v-'^mmmm e Bxit^(Dm^izm^<om^ 

[0 0 6 3] 
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tt5 OtC#fc|^$tlTfey, =£tl^|g*5 OT*^ix:^;l/d5^^-^0mi7^C«^V^T 

!fl 6 0 AT'5g^i$tl-5l/-if3t®3^4^i^^M^c^^i:DTML;t U, DF 
B^#^fi:l/-if 1 6 0 A&:t:7b:ty-t-5c 

[0 0 6 4 ■ ] ^_ 



itiS3®JR-fe;i/l 6 51*, DFBi|i#^l/-if 1 6 0 A(3[)|§igS^:^0[)^MIg:S^ 
. 5 4 4 Atm©DFB^##;l/-if 1 6 0 A>^)^ffiV^?>tlTV^§W^7!)^^> 
[0 0 6 5] 

f^;^T, ±^L«;fi^^^l 6 3 04ira (2^|f?g^, 3^?^^, &^ 
3^M^^^-rS«-&{Cli, ?g^«5 0 3 nin~5 3 0 n mOjfi^lC^JR^jb^^fC 
[0 0 6 6] 

o 

[0 0 6 7] 

if 1 6 0 A®MMS:0. 0 0 i'cm^x^Mm-t^ziit>^-^mttji^x\i^i>. 
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[0 0 6 8] 

[0 0 6 0] 

mm^^^Mmzmt'^i±x^(Dmti^^'kMM-t^zt%&^. 

[0 0 7 0] 

>r>y^^^-^ (v^•rt^tJ^H5^) $:-^A>-e«fi^S tlTV^-&„ r-^bfem^^^ 
?^®#mi±> Mx-li, 0 - 1 1 2 4 3 3#i4);^{Cgg5^$4xTV\eo CI® 

2;{)^^Mm$4^fca3fe3fe I Lli, ^ ^-MIC j:oT3feli!&*^S*T:e' 
ic^»j fflif e>n^^, n^T^^ifi/^XS 2 ^®T, i/^^^;i/X-x-e^'R STJt 

o 

[0 0 7 1] 

(D&mMmmA\-^. l/5^5';i/X^-$^'RST_tlC©^$tlit^i&^5 2R$::fr 
LT^^® l/-if^#tt5 4 RtCj;oTfti!l$tl, 3® l/-if ^^tf 5 4 R(Z)ft 
M*^^ Wise 5 OC-ftj^^tl-S J;^lC^oTV%So 

[0 0 7 2 ] 



miEift 2000-3080949 



#2 000-153320^ 



[0 0 7 3] 

fc, :i®^j^3l£#^PLi:LT«, «^^^j3;6W{i 1/4, 1/5, 1/6 
[0 0 7 4] 

tl§J:^{C;&oTV\-g,„ ^l®XY:;^5^-i;i4±lC^S$tlfeZ^;i/h7.-r-S; 

v^So Z5^;i/b;^5"-$;5 sa, Mx.«3o®T^^5^cix-^ (tfxy^^Xtt 

•kmrnt^hmz. XYTO («^3t^^i^PL(Z)^ffi) {C#t-5'>X7NW®M^ 
^$:MM1-<5#|g$:^t'r<5o ^7^, X Y7.T— 1 4 ®&Sli, Z^;i/hX7^- 
i;5 8±{C®^$tl^#iJii5 2WS::^L/T^^®^— lf^#tf-5 4WlCj;ytf 
tlStl, Zl®l/-if^#it5 4W©tfM*^iM^^«5 OlC#fci^$tlSJ:e)C 

[0 0 7 5] 
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[0 0 7 6] 

^/^^ 3 ij\ w <Dmm}::is.i,t m—<D-m^ ii ^n x \^^^. :ico&m^ — ' ^^fmo^ 

[0 0 7 7] 
[0 0 7 8] 

FM±(D i^^ ;i/T^ -r ^ > h Mamv- ^ tf^m&^n. ^(Dmm^- ^ ic 
5 8 naymM&n-^'^m^-^n^. :i(D^mx\ ^wmmu^o tea: y i/^^;i/t 

[0 0 7 9] 

S 3i:%«r|gT?_fe-g>. 
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[0 0 8 0] 



t omn^mmm izmt^mm-^- ^«±®msv- ^ t ;ttf-?ra%ff t) 

tr^o 

[0 0 8 1] 

OlZ^^X:ty - Tf-y'jb-^M^StlS^fe^^r^tL, S^^^^P L OROTIC [Sltj- 

2 8 3 4 0 3-^4i#^^C^5t$tlTV.^-g,„ 
[0 0 8 2] 

T—v^ 8<Dz^m^yf^mm<Dmwj^^iffLxmm-t^z.tizi: ^^-hy^t- 

[0 0 8 3] 

ltfS3i^j^^g5 oti, CPU (cp^^t^^a^g) , ROM (y-K-:r> 

U • U) , RAM i^yy^h • • ^^U) V>t)»0S V>f 
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[0 0 8 4] 

^(DizmmhX. XYX^-S^' 1 4 $::^bT':7n:/\WA^S3l£M^4 ZWiZMVX 

-Y^foi (xi^+Y:^iqi) }cji^v„=/3 • V (/s ^i^^^;^RA^fe'^7 3l/^w^c 

LTV'^^;VX^-$/'RST, XY>^5^-i;i 40fi^«:5:rJfMMS:^ti-^tifrM 
f-So ^7t, X^^y tf>^*(»|^lC}d:, ^^J#^M5 Ol?li^-1f^^ff-5 4W® 
tt?H!^'(ii^C^^V^T'^7nl7^;;^5^-$;J^^*^ 5 6 ?:/rLTXYX5^-i? 1 4 

[0 0 8 5] 

^^jv7^^-^(Dm^^^7om^(Dm^ty~'^y::^iz'D\>^x3E.Mm^U5 o<Dm 

[0 0 8 6] 
[0 0 8 7] 
[0 0 8 8] 

mz. ±mmmu5 oxit. :^m^a)'y:^^\mm^iz^:iL/\w(D^m^m^'t 

So z:ntCj:U> '^^^/^ig3im^O^XY:;^7^-$;l 4±®^®^c^t7i:7\^l:t^ 

-F) mfiDti. ^?cv^T'V^*)^^s•y--^T^-r^>^:5:^J^:7T-f >T^>r^>h 
(EGA^) (7)— ii<?)T^-f^> hX^©^S$rfTe)o :Ltl^<D^ ai/\^m. ^7 
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[0 0 8 9] 
[0 0 9 0] 

7.v^-piA±0^m^(D^:i^j\^\mhmmiz^^x^:ii/\^mf}^nt>n. 

[0 0 9 1] 

y F • T.^^yis^xv^^jbA^-y^m.'^-t^. 

[0 0 9 2] 

15^ X A \zmJErm%^iS^^^i!:>ti^X'D\z^ mji.Lf:LnWiWi. 

WLjkx:f^-^/-^v-<Dc}^^fj^<ii%--:^izta^xv^^}iAxj^^ji;\(D^^mm^ 
mmt^^^izLx^^\f\ 

[0 0 9 3] 

x^^t^m^^momt^p-mL-D-D, m^m<Dyt^^-^M^m 1 e 3 tciti^ 
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[0 0 9 4] 
[0 0 9 5] 
[0 0 9 6] 

, 1 8 6, 1 8 7, 1 9 5. 1 Q ^^timmhhx\^^o^x. -m^m.(owi^ 

[0 0 9 7] 
[0 0 9 8] 

m3^itx^:mxm^^ti^. :it\,^^mmm^m^t^r^i^iz. z.(Dm.^tix 
(DmmmftDn^. z.(do%^ ^m%m^(DS^'^<DMm\z.-^f^-DX\%. mmm i 
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[0 0 9 9] 

Mm^omnmm. ^Bm^om'^mmmt^ztiz^ij. m^mwiio^m^!^^ 
iLx^o ^m'^T'fi/T.^h.om^mn^om^iixxmiimrLr^^. n^mm 
t'^ntDti. m^mu±i^t.LX0^mmmi>m^^ti^. 7b^A^sm^MS^cfev^ 
x%. £^mizm\:'X±m(Dfsmitbt^m^mu^m^t^^ti}^x^:^. j&^s, 
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